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Abstract 
Introduction 
The objective of this study is to examine associations between Chronic Obstructive 
Pulmonary Disease (COPD) prevalence in Kentucky and measures of health-related 
quality of life (HRQOL) using a large population-based sample.  
Methods 
Data from the 2013 Kentucky Behavioral Risk Factor Surveillance System (BRFSS) was 
used to calculate age-adjusted prevalence of COPD among various population subgroups 
(N=10,958). Multivariable logistic regression models were used to estimate adjusted odds 
ratios for COPD and HRQOL measures. 
Results 
In 2013, the age-adjusted prevalence of self-reported COPD among Kentucky adults aged 
18 years was 10.3% (standard error [SE], ±0.4; 95% CI, 9.5 – 11.2). Kentucky adults 
with COPD were more likely to report fair/poor general health (AOR, 2.81; 95% CI, 2.14 
– 3.69), or frequent physical distress (AOR, 2.58; 95% CI, 1.94 – 3.42), or frequent 
mental distress (AOR, 1.51; 95% CI, 1.12 – 2.04), or frequent activity limitations (AOR, 
2.34; 95% CI, 1.71 – 3.22), compared with adults who do not have COPD.   
Conclusion 
Significant variations in age-adjusted prevalence of COPD exists among various 
sociodemographic groups in Kentucky. Adults with COPD reported poorer HRQOL 
outcomes compared to adults without COPD. These findings, together with high 
prevalence of tobacco use statewide, suggest that preventive efforts that target smoking 
cessation could help reduce prevalence and impact of COPD. 
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Introduction 
COPD is defined by the Global Initiative for Chronic Obstructive Lung Disease (GOLD) 
as a disease “characterized by persistent airflow limitation that is usually progressive and 
associated with an enhanced chronic inflammatory response in the airways and the lung 
to noxious particles or gases” (1). Symptoms of COPD include chronic cough, sputum 
production, dyspnea, wheezing, and shortness of breath (1, 2). The development and 
progression of COPD can be attributed to a number of factors; notable causes include 
tobacco smoke, exposure to indoor air pollution from cooking and heating fuels, 
occupational exposure to dusts and chemicals, asthma, repeated respiratory infections, 
and a genetic factor expressed as a deficiency of alpha-1 antitrypsin (1, 2).  
COPD is one of the leading causes of morbidity and mortality in the United States. 
Among adults aged 25 years or older in the United States, there were 133,575 deaths with 
COPD as the underlying cause in 2010, resulting in a mortality rate of 63.1 per 100,000 
(2).  In Kentucky, 2,721 adults aged 25 years or older died with COPD as the underlying 
cause of death in 2010; the corresponding mortality rate from COPD was 90.7 per 
100,000 (2). Across the United States in 2010, COPD contributed to “10.3 million (494.8 
per 10,000) physician office visits, 1.5 million (72.0 per 10,000) ED visits, and 699,000 
(32.2 per 10,000) hospital discharges” (2).  
In 2011, the age-adjusted prevalence of self-reported physician-diagnosed COPD among 
adults aged 25 years or older was 6.5% in the United States and 10.1% in Kentucky; 
these rates represent an estimated 13.7 million adults in the United States and 306,000 
adults in Kentucky with self-reported COPD (2).  
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Health-Related Quality of Life (HRQOL) “measures how people perceive their health, 
including their perceptions of physical limitations, pain, vitality, mental health, and 
related role and social functioning” (3). HRQOL has been utilized in clinical settings to 
measure outcomes in patients with COPD, and in studies focused on the impact of 
chronic diseases in general (4, 5). However, few studies have used general population-
level data to examine the HRQOL of adults with COPD relative to the HRQOL of adults 
without the disease (4, 5). Additionally, there is a need for more information at the state 
level, especially for a state like Kentucky with a high prevalence of COPD and tobacco 
smoking. Therefore, this study seeks to assess associations between the prevalence of 
self-reported COPD diagnosis and self-perceived health-related quality of life (HRQOL) 
outcomes among Kentucky adults aged 18 years or older. A secondary objective is to 
highlight differences in age-adjusted prevalence of COPD among various population 
subgroups and geographic regions in Kentucky. For comparison, HRQOL of adults with 
COPD will be compared with HRQOL of adults with self-reported diabetes diagnosis, 
and HRQOL of adults with self-reported chronic kidney disease diagnosis. 
Methods  
This study analyzed secondary data obtained from the 2013 Kentucky BRFSS Survey. 
The BRFSS is a system of cross-sectional state-based telephone health surveys jointly 
conducted by the Centers for Disease Control and Prevention (CDC) and state health 
departments across the nation (6). The survey uses Random Digit Dialing (RDD) 
techniques to collect state-level data on health-related risk behaviors, chronic conditions, 
health care access and use of preventive health services. No personal identifying 
information is collected. Noninstitutionalized civilian adults aged 18 years or older are 
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eligible to participate in the survey. Participation is voluntary and no monetary 
compensation is provided to those who take part in the survey (6, 7).   
The Kentucky Department for Public Health (KDPH) contracts with the University of 
Kentucky Survey Research Center (UKSRC) to administer this survey in Kentucky.       
A sample of telephone numbers are randomly selected through disproportionate stratified 
sampling (7). Data collected from the survey are then sent to the CDC for weighting.      
A statistical method known as iterative proportional fitting or raking is used to weight the 
data. Known proportions of demographic variables such as age, sex, race/ethnicity, 
geographic regions, marital status, educational attainment, home ownership, and type of 
phone (i.e. landline and/or cellular telephone) are incorporated during the weighting 
process. This method of weighting allows the survey data to be more representative of the 
actual population (6, 7). 
Survey response rates for the 2013 BRFSS Survey were calculated according to 
guidelines set by the American Association of Public Opinion Research (AAPOR) (8).  
Using AAPOR response rate formula number 4, the combined response rate for the 2013 
Kentucky BRFSS Survey was 55.7% (landline: 59%; cell phone: 45.9%) (8). Kentucky’s 
response rate was higher when compared to the nationwide median response rate for all 
states, territories, and Washington DC in 2013 (i.e. 46.4% range 29.0 – 60.3; landline: 
49.6%; cell phone: 37.8%) (8). 
The number of adults who participated in the 2013 Kentucky BRFSS Survey was 11,013 
(9). After excluding respondents with missing COPD status data (n=55), a total of 10,958 
respondents remained for analyses. In this study, COPD status refers to each survey 
respondent’s answer to the question, “Have you ever been told by a doctor, nurse or other 
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health professional that you have Chronic Obstructive Pulmonary Disease or COPD, 
emphysema or chronic bronchitis?” (10). Respondents who answered “yes” to this 
question were classified as the study population; those who answered “no” were in the 
comparison group.  
COPD prevalence among various sociodemographic and population subgroups were 
calculated using raking weights to account for the complex survey design. Population 
subgroups were defined by age, race/ethnicity, sex, education level, annual household 
income, smoking status, history of having asthma, geographic region, rural/urban county 
classification, and health insurance status. Four age groups were created for analyses: 18 
to 44 (referent group), 45 to 54, 55 to 64, and 65 or older. Responses from multiple 
survey questions on race and ethnicity were used to create four categories for 
race/ethnicity: White/non-Hispanic (referent group), Black/non-Hispanic, Other/non-
Hispanic, and Hispanic. The “Other/non-Hispanic” category was created to account for 
small numbers reported for some racial or ethnic groups including American Indians, 
Alaskan Natives, Asians, Filipinos, Native Hawaiians, Pacific Islanders, Japanese, 
Vietnamese, and Chinese. Respondents who reported their race as multiracial were also 
included in the “other” category.  Educational attainment was categorized into three 
groups: less than high school or General Education Development (GED) certificate, high 
school diploma or GED or some college, and college graduate or higher (referent group). 
Annual household income was categorized into three groups: less than $25,000, $25,000 
to $49,999, and $50,000 or higher (referent group). Respondents were divided into three 
smoking status categories: current smokers, former smokers, and never smokers (referent 
group). Respondents who have smoked at least 100 cigarettes (or 5 packs) in their life 
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time and currently smoke every day or somedays were classified as current smokers (10). 
Asthma history was categorized as “yes” or “no” according to how respondents answered 
the question “Have you ever been told by a doctor, nurse or other health professional that 
you had asthma?” (10). 
In this study, geographic regions were categorized as “Appalachia” or “Non-Appalachia” 
depending on survey respondents’ county of residence; Appalachia was defined as 
Kentucky counties located in the Appalachian Region, according to the Appalachian 
Regional Commission (11). Rural-urban continuum codes assigned by the classification 
scheme of the United States Department of Agriculture (USDA), were used to create 
three county groups: urban (referent group), semi-rural, and rural (12).  Health insurance 
status was categorized as “yes” or “no” based on responses to the BRFSS question on 
health care coverage.  
Four measures of HRQOL were assessed from the CDC Healthy Days Core Module: 
general health, physical health, mental health, and activity limitations or impaired activity 
(Fig. 1) (10, 13). For general health, respondents were asked to rate their health based on 
the following response options: excellent, very good, good, fair, or poor. For physical 
health, respondents were asked to report the number of days they experienced poor 
mental health in the last 30 days. A similar question was asked for mental health, with 
respondents reporting the number of days they experienced poor mental health in the last 
30 days. To measure activity limitations, respondents were asked to report the number of 
days in the past 30 days where poor mental or physical health prevented them from 
carrying out their usual daily activities, including self-care, work, or recreation.  
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Figure 1. Health-Related Quality of Life (HRQOL) variables in the Healthy Days 
Core Module – Behavioral Risk Factor Surveillance System, 2013 
  
HRQOL Measure BRFSS Question 
General Health "Would you say that in general your health is: excellent, very 
good, good, fair, or poor?" 
 
Physical Health "Now thinking about your physical health, which includes 
physical illness and injury, for how many days during the past 30 
days was your physical health not good?" 
 
Mental Health "Now thinking about your mental health, which includes stress, 
depression, and problems with emotions, for how many days 
during the past 30 days was your mental health not good?" 
 
Activity Limitations "During the past 30 days, for about how many days did poor 
physical or mental health keep you from doing your usual 
activities, such as self-care, work, or recreation?" 
 
Responses to the general health question were then categorized as “good-to-excellent” 
and “fair or poor” for this study. Responses to each of the remaining HRQOL measures 
were dichotomized according to the frequency of days of experiencing physical distress, 
mental distress, or activity limitations. A frequent experience was defined as occurring 14 
or more days in the previous 30 days and an infrequent experience was less than 14 days 
in the same time period. The poor HRQOL outcomes used in this study have been 
validated in other studies as appropriate measures of impaired HRQOL among BRFSS 
survey respondents (5, 13).  
Statewide COPD prevalence and estimates of COPD prevalence among specific 
population subgroups were age-standardized to the 2000 US population (14) using the 
following age-groups: 18 to 24, 25 to 44, 45 to 64, and 65 years or older. Prevalence 
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estimates among specific age groups were not age-standardized. A multivariable logistic 
regression model was developed to estimate odds ratios for self-reported COPD 
diagnosis, adjusting for age, race/ethnicity, sex, education, annual household income, 
smoking status, history of asthma diagnosis, geographic region, and health insurance 
status.  
Adjusted odds ratios (AOR) were calculated for each of the four HQOL measures by 
COPD status; multivariable logistic regression models were used to adjust for age, 
race/ethnicity, sex, education, income, smoking status, history of having asthma, 
geographic region, health insurance status, having one or more chronic conditions (apart 
from COPD), and any cancer diagnosis. Responses to the following chronic conditions 
were combined to create a “one or more chronic conditions” variable: arthritis, 
hypertension, coronary heart disease, history of myocardial infarction or stroke, chronic 
kidney disease, diabetes, and obesity. For comparison, similar multivariable logistic 
regression models were utilized to assess HRQOL outcomes among adults with self-
reported diabetes diagnosis and among those with self-reported chronic kidney disease 
diagnosis. All statistical analysis were conducted with SAS version 9.3 (SAS Institute, 
Inc., Cary, NC) with statistical significance set at α=0.05 (2-tailed). 
Results 
In 2013, the age-adjusted prevalence of COPD among Kentucky adults (18 years or 
older) was 10.3% (standard error [SE], ±0.4; 95% CI, 9.5 – 11.2). This percentage 
represents an estimated population of 367,600 Kentucky adults with COPD. Prevalence 
of COPD increased with age, ranging from 6% (SE, ±0.6) among adults aged 18 to 44 
years to 17.5% (SE, ±1.1) among adults aged 65 years or older (Table 1). There were no 
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statistically significant differences in the prevalence of COPD by race/ethnicity or by sex. 
Prevalence of COPD varied significantly by educational attainment. Among adults with 
less than high school education or GED, COPD prevalence was greater (22.4%; SE, ±2.1) 
than among adults with a high school diploma or GED (9.2%; SE, ±0.5), and college 
graduates (3.8%; SE, ±0.4). Prevalence of COPD among Kentucky adults decreased 
significantly with higher levels of household income. Among adults with annual 
household income less than $25,000, COPD prevalence was higher (19.2%; SE, ±1.3) 
compared to adults with income of $25,000 to $49,999 (10.1%; SE, ±1.0), and adults 
with income of $50,000 or more (4.1%; SE, ±0.5).  
As would be expected, the prevalence of COPD among current smokers was significantly 
higher (20.4%; SE, ±0.8) compared to former smokers (11.5%; SE, ±0.6) and 
nonsmokers (4.4%; SE, ±0.3). Among Kentucky adults with a history of asthma 
diagnosis, COPD prevalence was significantly higher (32.7%; SE, ±1.2) than among 
adults with no history of asthma diagnosis (6.7%; SE, ±0.3).  
Statistically significant variations were observed in COPD prevalence among the two 
main geographic regions used in this study (Table 1). Prevalence was higher among 
adults residing in Kentucky counties located in the Appalachia region (13.4%; SE, ±0.5) 
than among adults in Kentucky counties located outside of Appalachia (8.5%; SE, ±0.3). 
Analogously, prevalence of COPD was higher among counties classified as rural (13.4%; 
SE, ±0.6), compared to semi-rural (10%; SE, ±0.7), and urban counties (8.4%; SE, ±0.5). 
There were no statistically significant differences in COPD prevalence by health 
insurance coverage. The variations observed in COPD prevalence (Table 1) among the 
sociodemographic and population subgroups in this study, were equally reflected in the 
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estimated odds ratios for self-reported COPD diagnosis (Table 2) among the same 
groups. Age-adjusted prevalence of poor HRQOL outcomes among adults with COPD 
was compared to similar outcomes among adults without COPD (Figure 2). The age-
adjusted prevalence of adults with COPD who rated their general health as fair or poor 
(55%; SE, ±2.3), was greater than adults without COPD who rated their general health as 
fair or poor (17.8%; SE, ±0.4). Prevalence of frequent physical distress was higher 
among adults with COPD (40.6%; SE, ±2.2) compared to adults without the disease 
(12.3%; SE, ±0.4). Prevalence of frequent mental distress was also higher among adults 
with COPD (31.5%; SE, ±2.2), compared to adults without COPD (12.6%; SE, ±0.4). 
Prevalence of frequent activity limitations was greater among adults with COPD (29.4%; 
SE, ±2.0), compared to adults without the disease (8.1%; SE, ±0.3).  
Figure 2. Age-adjusted Prevalence of Poor Health-Related Quality of Life among 
Kentucky Adults With and Without COPD – 2013 KY BRFSS 
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race/ethnicity, sex, education, income, smoking status, history of asthma diagnosis, 
geographic region, health insurance status, one or more chronic conditions (apart from 
COPD), and any cancer diagnosis. Kentucky adults with COPD were more likely to rate 
their general health as fair or poor (adjusted odds ratio [AOR], 2.81; 95% CI, 2.14 – 3.69) 
compared to those who do not have COPD (Table 3). Adults with COPD were also more 
likely to report frequent physical distress (AOR, 2.58; 95% CI, 1.94 – 3.42), frequent 
mental distress (AOR, 1.51; 95% CI, 1.12 – 2.04), and frequent activity limitations 
(AOR, 2.34; 95% CI, 1.71 – 3.22), compared to adults who do not have COPD.  Mental 
distress, physical distress, and activity limitations were defined as frequent if experienced 
14 or more days in the past 30 days.  
HRQOL outcomes in the COPD study population were compared to HRQOL among 
adults with a self-reported diagnosis of diabetes and those with a self-reported diagnosis 
of chronic kidney disease (CKD). In 2013, the weighted prevalence of self-reported 
COPD was similar to the weighted prevalence of self-reported diabetes among Kentucky 
adults (10.9% and 10.6% respectively); both conditions were more prevalent than chronic 
kidney disease (2.7%) in the same year (9). For each of the three chronic conditions, 
adults with the disease were more likely to report fair or poor general health compared 
with those who did not have the disease (Table 4). Adjusted odds ratio of reporting fair or 
poor general health status was 2.81 (95% CI, 2.14 – 3.69) among adults with COPD, 3.34 
(95% CI, 2.61 – 4.28) among adults with diabetes, and 4.5 (95% CI, 2.68 – 7.57) among 
adults with CKD.  
Adjusted odds ratios of reporting frequent physical distress were similar for COPD and 
diabetes but higher for CKD (Table 4). Adults with COPD were more likely to report 
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frequent physical distress (AOR, 2.58; 95% CI, 1.94 – 3.42) compared to those without 
COPD; adults with diabetes were also more likely to report frequent physical distress 
(AOR, 2.05; 95% CI, 1.60 – 2.62) compared to those without diabetes; adults with CKD 
were four times more likely to report frequent physical distress compared to adults 
without CKD (AOR, 4.32; 95% CI, 2.67 – 6.99).  
Adults with COPD were more likely to report frequent mental distress (AOR, 1.51; 95% 
CI, 1.12 – 2.04) compared to adults without COPD. Adjusted odds ratio of reporting 
frequent mental distress was not as high among adults with diabetes compared to those 
without diabetes (AOR, 1.34; 95% CI, 1.01 – 1.77) but the association was significant.  
However, self-reported CKD was not significantly associated with higher odds of 
reporting frequent mental distress (AOR, 1.63; 95% CI, 0.98 – 2.71). 
All three chronic conditions were significantly associated with higher odds of reporting 
frequent activity limitations. Adults with COPD were more likely to report frequent 
activity limitations (AOR, 2.34; 95% CI, 1.71 – 3.22) compared to those without COPD; 
adults with diabetes were also more likely to report frequent activity limitations (AOR, 
1.84; 95% CI, 1.40 – 2.41) compared to those without diabetes; adults with CKD were 
more likely to report frequent activity limitations compared to adults without CKD 
(AOR, 3.62; 95% CI, 2.25 – 5.80).  
Discussion 
The findings from this study indicate that adults with self-reported COPD have poorer 
HRQOL outcomes compared with adults who do not have COPD. For all four measures 
of HRQOL examined in this study, the age-adjusted prevalence of a poor outcome was 
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significantly higher among adults with COPD than among adults without the disease.  
Overall, Kentucky adults with COPD were more likely to rate their general health as fair 
or poor, more likely to experience frequent physical distress, frequent mental distress, 
and frequent impaired activity, compared with their counterparts who did not have a 
diagnosis of COPD. These findings are consistent with results of similar studies 
conducted in North and South Carolina (4, 5). The adjusted odds ratios for most of these 
poor outcomes among adults with COPD, were similar to the adjusted odds ratios for 
poor HRQOL outcomes among adults with self-reported diagnosis of diabetes. However, 
the odds ratios were higher among adults with self-reported diagnosis of chronic kidney 
disease. 
One of the four primary goals outlined in the Public Health Strategic Framework for 
COPD Prevention, is to “improve collection, analysis, dissemination, and reporting of 
COPD-related public health data” (15). This study attempts to help meet this goal by 
leveraging the availability of COPD questions on the core section of the BRFSS Survey 
to highlight differences in age-adjusted prevalence of COPD among various population 
subgroups and geographic regions in Kentucky. Significant differences in COPD 
prevalence were observed among the sociodemographic groups presented in this study. 
Lower levels of income and educational attainment were significantly associated with the 
prevalence of COPD. Age-adjusted prevalence of COPD was much higher in counties 
classified as rural and in counties that form part of the Appalachian region, compared 
with counties classified as urban or counties located outside of the Appalachian region. 
Perhaps the location of coal mines in some rural counties contribute to a greater exposure 
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to occupational smoke and chemical fumes that are instrumental in the development of 
COPD. 
The age-adjusted prevalence of COPD among Kentucky adults who are current or former 
smokers, was significantly higher compared to adults who were classified as non-
smokers. In 2013, about 26% of Kentucky adults reported that they smoke cigarettes 
every day or some days with another 26% reporting that they are former smokers (9). 
This high prevalence of current and former smokers in the state (about 52%), coupled 
with the greater likelihood of exposure to tobacco smoke resulting in the development of 
COPD, offers a great opportunity to reduce the prevalence of COPD in Kentucky, 
through policies that address tobacco cessation.  
A limitation of this study is the use of self-report data which is subject to potential recall 
bias. Additionally, the BRFSS Survey could be subject to non-coverage bias since the 
survey does not include adults in long term facilities such as nursing homes. With COPD 
more prevalent among older populations, the prevalence of COPD from this survey is 
probably underreported. Another limitation is that BRFSS data are cross-sectional, thus 
the determination of cause-and-effect is not possible.  
Despite the limitations mentioned above, a strength of this study is the use of a large 
sample of population data that is representative of noninstitutionalized adults in 
Kentucky. Another strength is that the study accounted for the geographic location of 
study participants in the analysis. Furthermore, the current study accounted for the effect 
of a study participant having one or more chronic conditions when developing 
multivariable logistic regression models to assess the impact of COPD on HRQOL. 
Page 16 of 22 
 
Table 1. Crude and Age-Adjusted Prevalence of Self-Reported Diagnosis of Chronic Obstructive 
Pulmonary Disease among Kentucky Adults aged 18 years or older – Behavioral Risk Factor 
Surveillance System, Kentucky, 2013  
 
Characteristic 
No. of 
Respondentsa 
No. with 
COPD 
Crudeb Prevalence, 
% (SE), 95% CI 
Age-Adjustedc 
Prevalence, % (SE), 
95% CI 
Total  10,958 1,448 10.9 (0.4), 10.0 – 11.8 10.3 (0.4), 9.5 – 11.2 
Age Group (yrs) 
18 - 44 2,833 165 6.0 (0.6), 4.8 – 7.3 N/A 
45 - 54 2,050 262 11.6 (1.0), 9.5 – 13.6 N/A 
55 - 64 2,656 445 15.9 (1.1), 13.8 – 18.0 N/A 
65 3,419 576 17.5 (1.1), 15.3 – 19.7 N/A 
Race/Ethnicity 
White/non-Hispanic 9,444 1,240 11.2 (0.5), 10.2 – 12.1 10.3 (0.5), 9.4 – 11.2 
Black/non-Hispanic 978 117 8.1 (1.6), 4.9 – 11.4 8.3 (1.8), 4.9 – 11.8 
Other/non-Hispanic 354 70 14.9 (3.7), 7.7 – 22.1 18.7 (4.0), 10.9 – 26.5 
Hispanic 101 12 6.9 (2.9), 1.2 – 12.7 18.7 (4.0), 10.9 – 26.5 
Sex 
Male 3,859 451 9.7 (0.6), 8.4 – 10.9 9.2 (0.6), 8.0 – 10.4 
Female 7,099 997 12.1 (0.6), 10.8 – 13.3 11.5 (0.7), 10.2 – 12.8 
Education Level 
College Graduate 2,898 173 3.9 (0.4), 3.1 – 4.7 3.8 (0.4), 3.0 – 4.5 
High School 
Diploma or GED or 
Some College 
6,724 917 9.6 (0.5), 8.7 – 10.5 9.2 (0.5), 8.3 – 10.1 
Less than High 
School Diploma or 
GED 
1,270 347 23.1 (1.8), 19.6 – 26.7 22.4 (2.1), 18.3 – 26.5 
Annual Household Income 
$50,000 or more 2,898 173 4.1 (0.5), 3.1 – 5.0 4.1 (0.5), 3.2 – 5.0 
$25,000 - $49,999 6,724 917 10.4 (0.9), 8.5 – 12.2 10.1 (1.0), 8.2 – 11.9 
<$25,000 1,270 347 20.4 (1.3), 17.8 – 23.0 19.2 (1.3), 16.7 – 21.8 
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Table 1….continued.  Crude and Age-Adjusted Prevalence of Self-Reported Diagnosis of 
Chronic Obstructive Pulmonary Disease among Kentucky Adults aged 18 years or older – 
Behavioral Risk Factor Surveillance System, Kentucky, 2013  
Characteristic 
No. of 
Respondentsa 
No. with 
COPD 
Crudeb Prevalence, 
% (SE), 95% CI 
Age-Adjustedc 
Prevalence, % (SE), 
95% CI 
Smoking Status 
Never smoked 5,275 304 4.0 (0.4), 3.2 – 4.7 4.4 (0.3), 3.8 – 4.9 
Former Smoker 2,895 519 15.7 (1.0), 13.6 – 17.7 11.5 (0.6), 10.3 – 12.8 
Current Smoker 2,367 560 18.6 (1.1), 16.4 – 20.8 20.4 (0.8), 18.8 – 22.0 
Ever had Asthma 
No 9,387 809 7.1 (0.4), 6.3 – 7.9 6.7 (0.3), 6.1 – 7.2 
Yes 1,540 628 33.4 (1.8), 29.9 – 37.0 32.7 (1.2), 30.3 – 35.1 
Geographic Region 
Non-Appalachia 6,817 751 9.3 (0.5), 8.2 – 10.3 8.5 (0.3), 7.8 – 9.2 
Appalachia 4,141 697 15.3 (0.8), 13.7 – 16.8 13.4 (0.5), 12.4 – 14.5 
Urban/Rural County Classification 
Urban 5,186 549 9.0 (0.6), 7.8 – 10.2 8.4 (0.4), 7.6 – 9.1 
Semi-Rural 2,014 264 11.2 (1.0), 9.2 – 13.1 10.0 (0.7), 8.6 – 11.4 
Rural 3,758 635 15.1 (0.8), 13.5 – 16.7 13.4 (0.6), 12.2 – 14.5 
Health Insurance 
Yes 9,539 1,265 10.8 (0.5), 9.9 – 11.7 9.7 (0.3), 9.1 – 10.3 
No 1,382 177 11.4 (1.3), 8.9 – 13.9 12.3 (1.3), 9.8 – 14.7 
 
Abbreviations: COPD= chronic obstructive pulmonary disease; CI: confidence interval; GED: General 
Educational Development certificate; SE=standard error; NA: not applicable 
a Unweighted sample. Some categories may not sum to total survey sample because of missing data. 
b Crude refers to weighted prevalence estimates. 
c Age-standardized to the 2000 US population using the following age-groups: 18 to 24, 25 to 44, 45 to 64, 
65 years or older, with the exception of age-group specific rates. 
 
The “Other/non-Hispanic” category was created to account for small numbers reported for some racial or ethnic groups 
including American Indians, Alaskan Natives, Asians, Filipinos, Native Hawaiians, Pacific Islanders, Japanese, 
Vietnamese, and Chinese. Respondents who reported their race as multiracial were also included in the “other” 
category.   
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Table 2. Multivariate Adjusted Odds Ratios for Self-Reported Diagnosis of Chronic Pulmonary 
Disease among Kentucky Adults aged 18 years or older – Behavioral Risk Factor Surveillance 
System, Kentucky, 2013  
Characteristic 
No. of 
Respondentsa 
No. with 
COPD 
Adjusted Odds Ratios, 
AORd (95% CI) 
P Value 
Total  10,958 1,448 N/A  
Age Group (yrs) 
18 - 44 2,833 165 1.00 [ Reference]  
45 - 54 2,050 262 2.70 (1.85 – 3.95) P <.001 
55 - 64 2,656 445 3.16 (2.21 – 4.50) P <.001 
65 3,419 576 4.31 (2.95 – 6.29) P <.001 
Race/Ethnicity 
White/non-Hispanic 9,444 1,240 1.00 [ Reference]  
Black/non-Hispanic 978 117 0.90 (0.48 – 1.71) P=.75 
Other/non-Hispanic 354 70 1.71 (0.76 – 3.83) P=.19 
Hispanic 101 12 0.59 (0.13 – 2.64) P=.49 
Sex 
Male 3,859 451 1.00 [ Reference]  
Female 7,099 997 1.28 (1.00 – 1.64) P=.05 
Education Level 
College Graduate 2,898 173 1.00 [ Reference]  
High School Diploma 
or GED or Some 
College 
6,724 917 1.41 (1.01 – 1.96) P=.05 
Less than High School 
Diploma or GED 
1,270 347 2.28 (1.47 – 3.53) P <.001 
Annual Household Income 
$50,000 or more 2,898 173 1.00 [ Reference]  
$25,000 - $49,999 6,724 917 1.99 (1.44 – 2.77) P <.001 
<$25,000 1,270 347 3.21 (2.26 – 4.56) P <.001 
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Table 2….continued.  Multivariate Adjusted Odds Ratios for Self-Reported Diagnosis of Chronic 
Obstructive Pulmonary Disease among Kentucky Adults aged 18 years or older – Behavioral 
Risk Factor Surveillance System, Kentucky, 2013 
Characteristic 
No. of 
Respondentsa 
No. with 
COPD 
Adjusted Odds Ratios, 
AORd (95% CI) 
P Value 
Smoking Status 
Never smoked 5,275 304 1.00 [ Reference]  
Former Smoker 2,895 519 3.26 (2.35 – 4.51) P <.001 
Current Smoker 2,367 560 4.79 (3.42 – 6.71) P <.001 
Ever had Asthma 
No 9,387 809 1.00 [ Reference]  
Yes 1,540 628 6.19 (4.72 – 8.12) P <.001 
Geographic Region 
Non-Appalachia 6,817 751 1.00 [ Reference]  
Appalachia 4,141 697 1.33 (1.04 – 1.71) P=.02 
Health Insurance 
Yes 9,539 1,265 1.00 [ Reference]  
No 1,382 177 0.76 (0.53 – 1.10) P=.15 
 
Abbreviations: COPD= chronic obstructive pulmonary disease; CI: confidence interval; GED: General Educational 
Development certificate; SE= standard error; NA: not applicable 
a Unweighted sample. Some categories may not sum to total survey sample because of missing data. 
b Crude refers to weighted prevalence estimates. 
c Age-standardized to the 2000 US population using the following age-groups: 18 to 24, 25 to 44, 45 to 64, 65 years    
  or older, with the exception of age-group specific rates. 
d Odds ratios adjusted for variables listed in the table with appropriate reference groups 
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Table 3. Adjusted Odds Ratios for Poor HRQOL among Kentucky Adults (aged 18 years or 
older) with Self-Reported Diagnosis of Chronic Obstructive Pulmonary Disease – Behavioral 
Risk Factor Surveillance System, Kentucky, 2013  
 
Fair or Poor 
General Health 
AORd (95% CI) 
Frequent Physical 
Distress 
AORd (95% CI) 
Frequent Mental 
Distress 
AORd (95% CI) 
Frequent Activity 
Limitations 
AORd (95% CI) 
COPD Status  
Yes 2.81 (2.14 – 3.69) 2.58 (1.94 – 3.42) 1.51 (1.12 – 2.04) 2.34 (1.71 – 3.22) 
No 1.00 [ Reference] 1.00 [ Reference] 1.00 [ Reference] 1.00 [ Reference] 
P Value P <.001 P <.001 P =.01 P <.001 
 
 
Table 4. Adjusted Odds Ratios for Poor HRQOL among Kentucky Adults (aged 18 years or 
older) with Self-Reported Diagnosis of COPD, Diabetes, or Chronic Kidney Disease – Behavioral 
Risk Factor Surveillance System, Kentucky, 2013  
 
Abbreviations: COPD= chronic obstructive pulmonary disease; CKD= chronic kidney disease; CI: confidence interval 
d Odds ratios adjusted for age, race, sex, education, income, smoking status, asthma history, geographic region,    
  health insurance coverage, one or more chronic conditions, and any cancer diagnosis.  
  Statistical analysis based on a 2-tailed test with (a = 0.05). 
 
Fair or Poor 
General Health 
AORd (95% CI) 
Frequent Physical 
Distress 
AORd (95% CI) 
Frequent Mental 
Distress 
AORd (95% CI) 
Frequent Activity 
Limitations 
AORd (95% CI) 
COPD Status  
Yes 2.81 (2.14 – 3.69) 2.58 (1.94 – 3.42) 1.51 (1.12 – 2.04) 2.34 (1.71 – 3.22) 
No 1.00 [ Reference] 1.00 [ Reference] 1.00 [ Reference] 1.00 [ Reference] 
P Value P <.001 P <.001 P =.01 P <.001 
Diabetes Status  
Yes 3.34 (2.61 – 4.28) 2.05 (1.60 – 2.62) 1.34 (1.01 – 1.77) 1.84 (1.40 – 2.41) 
No 1.00 [ Reference] 1.00 [ Reference] 1.00 [ Reference] 1.00 [ Reference] 
P Value P <.001 P <.001 P =.04 P <.001 
CKD Status  
Yes 4.50 (2.68 – 7.57) 4.32 (2.67 – 6.99) 1.63 (0.98 – 2.71) 3.62 (2.25 – 5.80) 
No 1.00 [ Reference] 1.00 [ Reference] 1.00 [ Reference] 1.00 [ Reference] 
P Value P <.001 P <.001 P =.06 P <.001 
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